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Diarrhoea increased crypt depth throughout the intestine (PSI, MSI, DSI, PC, DC). Such deepening was statistically significantly less in the colon of calves treated with the glutamine-ORS (G) than with W ( 104.1/-+3.1, 114.5+/-3.8; p<0.02) or N, (119.9+/-4.7; p<0.02).
Study weaknesses:
No power calculation was reported, and the sample size was small (n=47). The study was not blinded and the method of allocation of calves to the different treatment groups is not explained. Non-treated diarrhoeic calves were sampled at the time that the other groups started treatment, these samples were taken 96h earlier in the disease process than from other groups. Due to the nature of the study design, only differences in recovery of the gut mucosa at 96h could be evaluated. Key results: A glutamine-containing, high-calorie rehydration solution was the only solution to improve plasma volume significantly within 48 h and sustain the improvement throughout treatment (p<0.02). The glutamine-containing high-calorie solution was the only solution to correct packed-cell volume within 48 h and sustain the benefit to the end of treatment. Within the treatment period both glutamine-free high-calorie solutions produced a significant weight loss (N 2.3_+0.4 kg, P <0.001; GF 2.6_+0.9, P<0.05) whereas the glutamine-containing high-calorie solution (G) did not (0.5+ 0.4 kg).
BROOKS

Study weaknesses:
No power calculation was reported, and the sample size was small (n=47). Calves were initially randomly allocated to treatment groups, but as the study progressed random allocation ceased. The study was not blinded. Confidence intervals are not reported. The beneficial effects of glutamine inclusion in the ORS can only be assumed for high-calorie ORT, not low-calorie glutamine-containing solutions. Confidence intervals are not reported. Key results: Feeding a nutrient ORS with glutamine resulted in a significant increase in glomerular filtration rate when compared to conventional ORS (p<0.01).
No power calculation was reported, and the sample size was small. One calf from each treatment group had to be excluded from the analysis due to outlying results, thus further reducing the already small sample sizes. The study was not blinded and allocation of calves to the different treatment groups is not randomised. The calves were allowed to develop diarrhoea 'naturally' and so the pathogens causing diarrhoea in different calves may have varied. The two ORS differed not only in the inclusion of glutamine but also in the concentration of sodium and therefore any differences seen in the two treatment groups could also be attributable to the higher sodium content of the glutamine-containing solution. Patient group: The review is focused on diarrhoea in calves, but includes studies of other species or generic biochemical and anatomical studies where no direct bovine studies are available.
Study type: Narrative literature review
Outcomes: The following areas were reviewed; structure and principal metabolic pathways, intestinal glutamine uptake, intestinal glutamine use in healthy animals, intestinal glutamine use in the catabolic state, glutamine supplementation and therapeutic considerations and glutamine use in calves with diarrhoea.
Conclusions:
Endogenous glutamine may not be sufficient to meet metabolic needs during critical illness. Glutamine supplementation could provide a new approach to promote intestinal healing when treating animals with enteritis.
Study weaknesses:
This narrative review was peer-reviewed, but not carried out with a systematic approach. The search parameters were not stated, and papers referenced were not subjected to critical appraisal. The review was conducted almost 20 years ago and new literature is likely to be available on the subject. Many of the findings are extrapolated from human studies, or are veterinary studies carried out in species other than cattle.
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